Aims: To evaluate the feasibility, acceptability and effectiveness of placing FASD prevention messages in the women's restrooms of establishments serving alcohol in Alaska and the Yukon, regions with high rates of FASD. Methods: Our team placed an FASD educational poster, and posters affixed to a pregnancy test dispenser, in women's restrooms of bars and restaurants. We compared drinking behaviors and knowledge and beliefs about FASD among participants at baseline and at follow-up. Results: Respondents consisted of 2132 women who completed a baseline survey and 1182 women who completed both a baseline and a follow-up survey. Women in both groups showed improvement in knowledge of FASD; the dispenser group scored higher than participants in the poster group on the FASD Health Belief questions at both baseline and follow-up. Forty-three women learned they were pregnant from our pregnancy tests and alcohol consumption among pregnant women was lower at follow-up than at baseline. Conclusions: FASD prevention messages, particularly paired with pregnancy test dispensers, in the women's restrooms of establishments that serve alcohol can effectively promote informed alcohol consumption decisions among women who are, or may become, pregnant. Short Summary: In this FASD prevention feasibility study, we found that FASD prevention messages, particularly paired with pregnancy test dispensers, placed in the women's restrooms of establishments that serve alcohol can effectively promote informed alcohol consumption decisions among women who are, or may become, pregnant.
INTRODUCTION
Alcohol use during pregnancy is the leading cause of preventable birth defects and developmental disabilities in the United States (Tan et al., 2015) . Fetal alcohol syndrome (FAS) has been associated with a variety of risk factors, including binge drinking; advanced maternal age; high gravidity and parity; unstable marital status; and use of other substances including tobacco (May et al., 2005) . The Institute of Medicine (Stratton et al., 1996) defines fetal alcohol spectrum disorder (FASD) as an umbrella term encompassing four discrete diagnoses that comprise a clinical spectrum from severe to mild (fetal alcohol syndrome, partial fetal alcohol syndrome, alcohol-related neurodevelopmental disorder and alcohol-related birth defects). Severity of FASD has been associated with the amount of alcohol consumed during gestation, modified by certain maternal characteristics (Maier and West, 2001; Diagnosis, 2014) .
The U.S. Surgeon General (Notice to readers: Surgeon General's advisory on alcohol use in pregnancy, 2005), Centers for Disease Control and Prevention (Alcohol Use in Pregnancy, 2016) , and the American Academy of Pediatrics (Williams and Smith, 2015) recommend that pregnant women and women who are considering pregnancy, abstain from alcohol consumption to eliminate the risk of FASD.
Historically Alaska has had the highest rate of FASD among states that track these outcomes (Miller et al., 2002) . However, more recent data suggest that Alaska, with 1.5 FAS cases per 1000 live births, falls within the national average 1-3 cases of FAS per 1000 births (Camerlin, 2012) . A conservative estimate for the rate of all FASD cases in Alaska is still extremely high with 81.8 per 10,000 live births based on cases reported to the Alaska Birth Defects Registry.
A substantial number of Alaskan women may have an unintended alcohol-exposed pregnancy due to lack of awareness of either their pregnancy status or the risks of alcohol consumption during pregnancy. Approximately half of all pregnancies nationally and in Alaska are unintended (Kost, 2015) . Over half of all women in Alaska report consuming alcohol (State-Specific Alcohol Consumption Rates for 2013, 2015) . In a national study, 22% of women reported consuming alcohol during their first month of pregnancy, 8% during the second and 5% during the third (Ethen et al., 2009) . In 2010, 7% of Alaskan mothers reported that they consumed alcohol throughout their pregnancy (PRAMStat: Explore PRAMS Data by State, 2010) .
Response
Many FASD prevention interventions take the form of health education messages using public service announcements and other forms of mass media. These interventions, which fall into the category of universal prevention strategies, are designed to reach the entire population without regard to individual risk factors (Gordon, 1983) . There are few examples of FASD prevention campaigns that employ either a selective strategy focusing on subgroups at higher risk or an indicated strategy targeting individuals with a specific risk factor that puts them at higher risk for FASD. The most commonly known prevention programs are CHOICES, which focus on pregnancy prevention through contraception, and Parent-Child Assistance Program which implements prevention strategies after a woman finds out she is pregnant. Although these programs are beneficial, additional prevention efforts are needed for the highly vulnerable population of women who are consuming alcohol and are unaware of their pregnancy status.
In one such strategy implemented in Mankato, Minnesota, a pregnancy test dispenser featuring information about the risks of FASD was placed in the women's restroom of an establishment serving alcohol (Capecchi, 2012) . For a minimal charge ($3.00 on a debit card), a female patron could purchase a pregnancy test and determine her pregnancy status prior to consuming alcohol. The goal was to provide both information about FASD and the means to prevent it. This prevention strategy has not been evaluated.
Objectives
This paper presents the results of a formative evaluation designed to assess the utility of two innovative FASD prevention strategies.
The specific objectives for this study were as follows:
(1) To develop two FASD prevention strategies differentiated by the media on which the message is displayed. (2) To assess the feasibility of implementing the FASD prevention strategies in women's restrooms of establishments that serve alcohol, and; (3) To assess the acceptability and compare the effectiveness of these strategies for promoting informed alcohol consumption decisions among women who are pregnant, or may become pregnant.
We evaluate the relationship between the two FASD prevention strategies and women's drinking behavior and knowledge and beliefs related to alcohol consumption at baseline and 6 months following exposure to each intervention.
MATERIALS AND METHODS
This formative evaluation study used a matched-site comparison design. We posted the same prevention message in women's restrooms at establishments serving alcohol in seven communities in Alaska, and one in the Yukon Territory. Intervention communities were matched by racial and ethnic composition, number of establishments serving alcohol, and connections to rural and remote communities (the latter being not connected to any other community by road).
Bar recruitment
Bars in each study community were recruited by community liaisons with local knowledge of the service industry and regional context. The liaison initiated contacts with owners and managers of establishments serving alcohol in each study community. The liaison then coordinated placement of the health communication message using either a pregnancy test dispenser or a poster as the medium of communication (hereafter referred to as the interventions) and managed the intervention as necessary during data collection, which lasted approximately 1 year. Liaisons met regularly with owners, managers and staff to discuss issues or challenges as they arose throughout the year and at the conclusion of data collection they removed the interventions.
Message development
An expert advisory panel (EAP) of FASD prevention experts including obstetrics practitioners, certified nurse midwives and family planning counselors from study communities developed the draft educational message. The panel recommended that the message be clear, creative and personal to increase engagement. The EAP members worked over the course of 3 months to develop a draft message that met these criteria, while avoiding the appearance of stigma for mothers of children with FASD.
The draft message developed by the EAP was tested and refined with input from a review panel of women aged 21-44 years of age who consume alcohol. Each intervention message included a tollfree number to a regional family planning counseling service. It also included a discrete toll-free number, web address and quick response (QR) code that allowed users to link to our electronic survey. All interventions were paired with a condom dispenser to provide a readily-accessible form of birth control. The final message consisted of three elements: any alcohol use during pregnancy can cause lifelong health problems for the child; the prospective adverse health outcomes associated with FASD are severe and difficult to address; and a woman should be aware of her potential pregnancy status prior to consuming alcohol (Fig. 1) .
Six sites featured the message in a framed poster, and eight featured the message affixed to a pregnancy test dispenser. The dispensers were programmed to delay 60-s between the dispensing of individual pregnancy tests to reduce the potential for one user to withdraw all the pregnancy tests in the unit at one time. A message on the pregnancy test kit sleeve warned recipients that a pregnancy test conducted within 1 week after a missed period could be misleading, and recommended further testing in such cases. Pregnancy tests dispensed in the Yukon Territory required a small cost of two Canadian dollars.
Survey description
Surveys were completed by participants via text messaging or web access to assess the acceptability of the two types of communication interventions. We asked participants in the dispenser group if they obtained a pregnancy test from the dispenser. Participants who reported obtaining a test were also asked whether they had used it, and if so, the results of that test. All participants who reported not using a pregnancy test from a study dispenser were asked if they knew their pregnancy status. Participants who reported being pregnant were asked to describe their alcohol consumption prior to and after learning their status. Participants who responded that they were either not pregnant or were unsure of their status were asked if there had been a time during the past 6 months when they might have been pregnant. These participants were asked to respond to similar questions about alcohol consumption as those who were pregnant. We assessed alcohol consumption by asking participants if they had consumed alcohol in the past 30 days, and if so, the number of drinking days per week and the amount of alcohol consumed on days when they drank.
Finally, a series of eight questions were asked concerning knowledge and beliefs about FASD risk using a 5 point Likert-scale ranging from 1 Strongly Disagree to 5 Strongly Agree. Two questions were reverse coded for consistency in data analysis. Questions with the lowest corrected item-to-total correlation were removed individually until the inter-item reliability was maximized. The corrected item-to-total correlation for each question is recommended to be r > 0.30 (Windsor, 2015) . Based on standard psychometric analyses we restricted our analysis to the following five questions:
(1) As long as a woman does not drink too much alcohol, it is safe to have 1-2 alcoholic drinks at one time when pregnant. (Reverse coded) (2) Evidence shows that drinking alcohol during pregnancy affects the health of the child after he or she is born. (3) Drinking alcohol during pregnancy will harm the mother's health more than the unborn child's health. (Reverse coded) (4) Raising a child with a Fetal Alcohol Spectrum Disorder is hard. (5) If a woman drinks alcohol before she knows she is pregnant, her unborn child could still be affected.
Using responses to these five questions a cumulative score was computed to evaluate participant's beliefs about FASD risk. A higher score indicates a more accurate understanding of FASD risks and harms. All participants ended the survey with general demographic information concerning ethnicity, age and education. Participants were asked to select all appropriate races or ethnicities which included White, Black/African American/Negro, American Indian or Alaskan Native, Asian, Native Hawaiian or Pacific Islander, Hispanic/Latino/Other Spanish and Other. Participants who selected other were able to enter in their own race or ethnicity as text. For analysis we recoded ethnicity combining participants who selected Other with participants who selected multiple races.
We sent all participants an invitation to participate in a followup survey 6 months after completing the baseline survey. The follow-up survey differed from the baseline only with the addition of a question regarding the use of community health resources and the removal of demographic and pregnancy tests questions. Participants received a $25 gift certificate to an online retailer for completing each of the two surveys.
Impact analyses
The effectiveness of the two messaging strategies was evaluated by comparing differences in alcohol consumption and knowledge and beliefs about FASD between the dispenser and poster intervention groups at baseline and follow-up. We also assessed changes in alcohol consumption from baseline to follow-up for participants who used a pregnancy test from one of our test dispensers and reported a positive test result, or who reported being pregnant or possibly pregnant at baseline. To minimize duplicate survey responses, we developed a protocol for determining level of suspicion that a survey was a duplicate based on duplicate e-mail addresses or similar e-mail addresses from the same IP address. Surveys might also be deemed suspicious if they used a link that had been replaced or removed during the study period. Highly suspicious surveys were deleted; less suspicious surveys were verified by e-mail and only included if the participant confirmed having submitted only one survey. A total of 207 duplicates were excluded from the analyses.
The statistical significance of group comparisons was assessed using Chi-square or non-parametric Mann Whitney tests as appropriate, with a significance level of P < 0.05. We used ordinal regression to adjust for age, education and ethnicity for differences that were statistically significant. Goodness of fit for regression models was checked using Chi-Square with alpha set at P > 0.05. The study was approved by the University of Alaska Anchorage's Institutional Review Board.
RESULTS

Intervention feasibility
Site selection, recruitment and intervention placement took place over the first 6 months of 2015. Community liaisons initiated contacts with establishments in eight study communities. The communities assigned to the dispenser intervention were: the Anchorage, Alaska metropolitan area, the rural towns of Homer, Alaska and Whitehorse, Yukon, and the remote town of Kodiak, Alaska. Communities assigned to the poster intervention were: the Juneau, Alaska and Fairbanks, Alaska metropolitan areas, and the remote towns of Dillingham and Nome. Fairbanks, which is on the road system, and Juneau, which is off the road system, are smaller metropolitan areas than Anchorage but larger than Homer and Whitehorse.
Within the four dispenser communities, eight bars agreed to place FASD prevention messages on pregnancy test dispensers in women's restrooms. Liaisons reported that business owners or managers who refused participation did so based on concerns regarding the sexual nature of the message.
Among those who allowed us to install pregnancy test dispensers, establishment owners, managers and staff described an initial phase of the intervention in which condoms and pregnancy tests were removed from the dispensers but left at the table, employed for jokes or pranks, or otherwise wasted by patrons. Some owners placed signage alongside the dispensers to formally express support for the study and request that the tests and condoms not be wasted. Staff at other establishments employed informal social sanctions such as disapproving comments or lack of a humorous response to the patron's behavior. Although the waste gradually ceased, staff suggested that if the condoms and pregnancy tests had some minimal cost, perhaps $1.00 each, this behavior might be avoided.
Owners, managers and staff in all study communities reported that the overwhelming number of responses to the interventions were positive. These comments most often took the form of support for the goal of preventing FASD, and gratitude for the condoms and pregnancy tests. Wait staff reported that younger female patrons were most likely to be interested and engaged by the message. The rare negative comments were expressed by patrons concerned with the sexual component of the message. Owners expressed the opinion that interventions were associated with increased traffic and sales. Two business owners took steps to continue the distribution of nocost condoms at the conclusion of the study. Three wait staff passed on personal narratives from women who stopped drinking alcohol after receiving a positive pregnancy test result at the establishment.
Participants
The baseline survey was completed by 2132 women of childbearing age. We sent 1975 (92.6%) follow-up invitation emails; 75 of baseline participants did not provide an e-mail address and 82 emails were returned as undeliverable. Of those remaining women, 1182 (60%) completed a follow-up survey. As shown in Table 1 , women completing the baseline survey who viewed the FASD prevention messages on the dispenser were older (P = 0.01), less educated and more likely to be a minority than the poster group (P < 0.01 for both). Similar differences were observed among women completing the follow-up survey (P < 0.01 for each).
Women who completed the follow-up were more educated and older than those who did not complete follow-up (P < 0.01 for education and age). There were no significant differences in ethnicity between the two groups.
Survey data collection was challenged early in the process by a small number of participants who submitted multiple responses. Our team followed-up on questionable survey responses with a confirmation e-mail requesting additional information. If no responses were received, or the responses indicated a duplicate survey, they were removed from the sample.
Alcohol consumption
Women who completed the follow-up survey were more likely to report drinking alcohol in the past 30 days at baseline than those who did not complete the follow-up survey. Among women who reported drinking any alcohol in the past 30 days at baseline, those who completed the follow-up survey reported fewer drinks per drinking day at baseline than those who did not complete follow-up (P = 0.02). There were no statistically significant differences between follow-up participants and nonparticipants in the average number of drinking days or the number of binge drinking occasions reported at baseline. Table 2 presents the patterns of alcohol consumption among participants at both baseline and follow-up. The dispenser group was more likely to report alcohol consumption in the past 30 days both at baseline and follow-up after adjusting for age, education and ethnicity (P < 0.01 for both baseline and follow-up). After adjusting for age, education and ethnicity when the sample was restricted to only participants who completed follow-up the outcome was still statistically significant.
Among women who reported any alcohol consumption in the past 30 days at baseline, women who saw the FASD prevention message on the pregnancy test dispensers reported fewer drinking days per week then women who saw the message on a poster (P < 0.01). These differences remained statistically significant after adjusting for age, education and ethnicity (P < 0.01). Differences in drinking behavior between intervention groups were not statistically significant when restricted to participants who completed both baseline and follow-up. All other measures of drinking behavior were similar between intervention groups both at baseline and follow-up.
Pregnancy tests dispensed
Throughout the course of the study, we distributed over 12,000 pregnancy tests in 5 dispenser communities. In those communities 1688 participants completed a baseline survey, and 413 reported taking a pregnancy test from the dispenser. Of these 413 women, 265 reported using it and 43 (16.2%) had a positive test result.
Yukon participants, who incurred a small charge for the pregnancy tests, were less likely to obtain a pregnancy test from the dispenser than Alaska participants who could obtain them for free (Alaska: 25.2%; Yukon: 10.0%; P = 0.06). Of the 43 women who had a positive pregnancy test result, 12 (27.9%) reported consuming alcohol during the past 30 days. Seventeen completed a follow-up survey with six again reporting being pregnant.
Pregnancies
A total of 192 participants reported being or becoming pregnant during the study. Of those participants, 94 reported knowing they were pregnant at baseline when they first viewed the FASD prevention message. An additional 43 women found out they were pregnant by using a pregnancy test they obtained from a dispenser. A total of 71 participants reported being pregnant at follow-up. Sixteen of these women had also reported being pregnant at baseline. Figure 2 illustrates the attrition and pregnancy status of participants at baseline and follow-up. Table 3 presents drinking habits for the 94 women who knew they were pregnant before participating in the study and the 71 participants who reported they were pregnant at follow-up. Almost 40% of pregnant participants both at baseline (36.2%) and follow-up (39.4%) reported no alcohol consumption between their last period and when they found out they were pregnant. Alcohol consumption among pregnant women was lower at follow-up than at baseline. Less than 20% reported drinking any alcohol once they knew they were pregnant, 18.1% at baseline and 12.7% at follow-up.
Possible pregnancy
At baseline 579 participants reported there was a time they may have been pregnant in the past 6 months, as did 297 participants at follow-up. Table 3 shows alcohol consumption among these participants at baseline and follow-up. At both time points, approximately 65% reported consuming alcohol while knowing that they could be pregnant. Nearly 72% of these participants reported consuming alcohol within the past 30 days and approximately 20% of participants reported consuming an average of four or more drinks on the days they consumed alcohol. More than 60% reported one or more occasions of binge drinking in the past 30 days.
Knowledge and beliefs of FASD
The dispenser group scored significantly higher on the questions about their knowledge and beliefs than the poster group at both baseline (Mean Dispenser score: 4.3; Mean Poster score: 4.1; P < 0.01) and follow-up (Dispenser: 4.4; Poster: 4.1; P < 0.01), indicating a more accurate understanding of FASD risks and harms. These differences remained significant even after adjusting for age, education and ethnicity (P < 0.01 for both baseline and follow-up). The mean of the health belief questions was higher for those who consumed alcohol in the past 30 days than those who reported not drinking at both baseline (Mean of those who drank: 4.4, Mean of those who did not drink: 4.1; P < 0.01) and follow-up (Mean of those who drank: 4.5, Mean of those who did not drink: 4.1; P < 0.01). The Cronbach's alpha reliability coefficient for the FASD health belief questions was r = 0.65 at baseline and r = 0.67 at follow-up. Corrected item-to-total correlation for all items were ≥0.35 for both baseline and follow-up. The five items provided positive data indicating all five questions contributed to the overall reliability of the FASD health belief questions. Future assessment of health beliefs about FASD should expand the types of questions to achieve an Internal Consistency coefficient of r = 0.80. Table 4 shows the means, standard deviations and corrected item-to-total correlation for each FASD health belief questions.
DISCUSSION
This is the first rigorous feasibility study of an FASD prevention strategy employing pregnancy tests in establishments serving alcohol. Interventions were either an FASD informational poster affixed to a pregnancy test dispenser or an FASD informational poster alone. The goal of this study was to assess the feasibility of deploying FASD prevention messages on either a poster or a pregnancy test Table 2 . Alcohol consumption of all participants at baseline and follow-up (2) 1.4 (2) 0.5 (4) ≥17
1.8 (20) 2.6 (7) 2.0 (27) 1.4 (9) 1.4 (2) 1.4 (11) a P-value for difference between dispenser and poster groups based on Chi-Square analysis adjusted for age, education and ethnicity. Table 3 . Alcohol consumption of pregnant participants and participants who reported they may have been pregnant during the 6 months prior to completing their survey dispenser in women's restrooms and collect pilot data to measure the utility of both interventions at promoting informed alcohol consumption behavior. Participating establishments reported generally positive comments from patrons. No establishments requested that the messages be removed prior to the end of the study. Local staff reported anecdotal evidence that patrons at pregnancy test dispenser sites were employing those tests on-site prior to consuming alcohol.
Both interventions were effective at engaging women with FASD prevention messages and increasing knowledge of risks associated with alcohol consumption during pregnancy. Participants who viewed the poster on a pregnancy test dispenser had better knowledge and beliefs than their poster only counterparts at both baseline (average score of 4.3 and 4.1, respectively) and follow-up (average score of 4.4 and 4.1, respectively), even after adjusting for education and other demographics. This finding is consistent with the dispenser having a greater immediate impact than the poster alone. A smaller proportion of pregnant participants reported drinking alcohol within the past 30 days at follow-up (10%) than at baseline (17%) which may indicate the intervention influenced pregnant participants to stop drinking.
Limitations
We did not collect data before the interventions were implemented to determine the participants' knowledge and belief regarding FASD and the risks of consuming alcohol while pregnant or possibly pregnant. Resource constraints precluded the creation of a control group of multiple sites of women frequenting bars with neither intervention. Thus, it was not possible to determine how much of the difference between the two groups was due to the interventions and how much was due to differences in the two study groups. However, the similarity in the self-reported drinking behavior between the two groups for the 30 days before baseline strengthens our conclusion that the difference in the FASD prevention health belief scores was due in part to the differential effect of the two interventions and not just to pre-existing differences in the two study populations.
Because the baseline survey was accessible to anyone who had access to the survey link, it was possible for individuals to respond to the survey more than once or to share the survey link with individuals who had not actually viewed the interventions. We employed a protocol to identify duplicate and suspect responses for the baseline survey which allowed us to eliminate many, but not necessarily all, of these responses. We were also able to better control access to the follow-up surveys by sending an e-mail with the survey link 6 months after the baseline survey was completed.
The cost of obtaining a pregnancy test may have affected the number of participants who obtained a test from the Yukon dispensers. However, the sample size for the Yukon dispenser site is very small (n = 36) precluding the ability to accurately determine the effect of cost on the use of the test dispenser.
Next steps
Future impact evaluations need to increase the number of sites, sample size and participant diversity to increase statistical power and to have a sufficient number of sites in areas with known demographic characteristics. Demographic matching at baseline of a sufficient number of bars with large, diverse samples of women should enable future evaluations to establish 'Control and Experimental Sites' to improve the methodological quality and generalizability of assessments of intervention effectiveness (Murray, 1998; Windsor, 2015) .
We also recommend that future studies consider methological variations such as assessing effects of charging for pregnancy tests and the differential effects of different costs per test, e.g. $1 -$2 -$3, and that the basic variations in intervention types be placed in culturally diverse locations to measure differences in effectiveness between subsamples. The FASD health belief questions provided useful data and insight about perceptions of risk of women of childbearing age. Future studies, however, should consider implementing a process to expand the type and number of health belief questions to enable additional validity and reliability analyses to refine message content and graphics.
Public health implications
Our team distributed over 12,000 pregnancy tests in eight communities. Interviews with bar managers and staff suggest that tests may Table 4 . FASD health belief question analysis outcomes at baseline and follow-up have been inappropriately dispensed early in the intervention when they were still perceived as a novelty. However, the overall demand indicates a substantial service gap for accessible and affordable pregnancy tests for women at risk for an inadvertent alcohol-exposed pregnancy. Overcoming barriers to accessible pregnancy tests is especially important in scenarios where the cost of pregnancy tests are prohibitive or personal anonymity is jeopardized.
CONCLUSIONS
Given the relatively high unintended pregnancy rate, empowering sexually active women to know their pregnancy status before consuming alcohol is a sound public health strategy. Because accessible contraception also remains essential to FASD prevention, our study distributed condoms at all intervention sites. However, while considerable focus in public health has been placed on the importance of contraception, the valuable role of affordable and accessible pregnancy tests appears to be somewhat precluded and should receive more attention.
